ABSTRACT.-Information is presented dealing with the western North American species of the subfamily Donaciinae, with emphasis on data from the state of Utah. Dichotomous keys and short diagnoses are provided to enable identification of genera and species. Previously published records from Utah are summarized. For each species, the overall North American distribution is summarized, and detailed records are given for Utah. Reported host plants for each species are also listed.
Beyond the original validation of taxonomic names and subsequent systematic revisions, very little has been published about most invertebrate species. From a conservation or biodiversity point of view, this is extremely unfortunate. Overwhelmingly, most animal species are indeed invertebrates. More identification guides, investigations of biology, and regional faunal treatments are sorely needed. Aquatic species, especially insects belonging to the orders Ephemeroptera, Plecoptera, and Trichoptera, have been somewhat better studied due to their extensive use in monitoring stream quality. However, even they are in need of much additional investigation. The present study provides information on a group of insects that is somewhat intermediate between aquatic and terrestrial habits. Although currently inadequately studied, such insects may eventually prove to be valuable tools in monitoring water quality. Also, they deserve consideration when mitigation wetlands are planned. If essential factors such as proper host plants are not present in mitigated habitats, many invertebrate species would be unable to colonize and could conceivably be extirpated from large regions.
Donaciinae is a subfamily of Chrysomelidae, the entire family commonly referred to as leaf beetles. Donaciines are sometimes called longhorned leaf beetles because their antennae are longer and they have comparatively more elongate bodies than those of most other chrysomelids. In these respects they superficially resemble some of the true long-horned beetles that belong to the family Cerambycidae. Other more important subfamily characters are included in the subfamily diagnosis below. Larval donaciines are truly aquatic, being completely submerged. They occur in both lotic and lentic habitats. The apex of the abdomen is equipped with elongate, tubular extensions to the terminal spiracles, and these are inserted into hollow, air-filled stems of various aquatic plants. The larvae thereby obtain oxygen in snorkel-like fashion. They feed on these same plants. On the other hand, adult donaciines are often categorized as terrestrial insects since they are most frequently encountered out of the water. They are good fliers, and a few species are sometimes collected at light some distance from their normal aquatic habitats. Even so, adults are most frequently found very near water, often on the emergent parts of the larval host plants. Despite being found most often out of water, even adults are well adapted to an aquatic life. This is evidenced by the well-developed plastron, formed of dense, short setae, that covers the venter of some species. In fact, adults of a few species of Donaciinae, such as those in the genus Neohaemonia, actually spend almost their entire life, apart from the overwintering period, under water.
In spite of recent taxonomic advances, such as those of Askevold (1987 Askevold ( , 1991 , species identification of donaciine beetles can be challenging for workers not familiar with the group. THE SUBFAMILY DONACIINAE IN UTAH  (INSECTA: COLEOPTERA: CHRYSOMELIDAE) apical declivital area, separated from each other by a narrow, usually shiny and impunctate strip of cuticle (Fig. 14b) ; vertex of head more or less flat in most specimens; median lobe of aedeagus subbasally without angulation; tegmen robust, tapering apically . . . . . Plateumaris Thomson 2(1). Outer apical angle of elytron with distinct spine (Fig. 14a) Medvedev, 1973:876 [subgenus] Askevoldia Kippenberg in Lohse and Lucht, 1994:20 [extralimital subgenus (Palearctic)]
GENERIC DIAGNOSIS.-The sutural beads of the elytra, which are not dehiscent in the apical declivital area and therefore are not separated by a narrow strip of usually shiny impunctate cuticle, normally enable easy separation of this genus from Plateumaris, the only other donaciine genus known to occur in Utah. However, although normally obvious, the dehiscent elytra of some specimens of Plateumaris are observable only upon close inspection. The conspicuous pubescent area on the prothorax above each coxa also characterizes Donacia and distinguishes it from Plateumaris. Conceivably, the genus Neohaemonia Székessy could eventually be found in Utah, but, although this genus is like Donacia in the above-mentioned characters, most specimens are immediately recognizable by the spine at the outer apical angle of each elytron (Fig. 14a) .
COMMENTS.-All species known to occur in Utah belong to the subgenus Donaciomima. The Holarctic subgenus Donacia is represented in eastern North America by a number of species that feed mostly on water lilies (Nymphaeaceae). Beyond this, 2 other subgenera are re cognized, but they are restricted to the Old World.
Key to Adults of Western North American Donacia
Modified from Downie and Arnett (1996) (Species followed by an asterisk are not known to occur in Utah) (Fig. 1e) ; elytra shiny, glabrous; dorsum usually green, purplish blue, or coppery; appendages dark; hind femur with 1 tooth (Fig. 1b) (Fig. 4c) ; apical third of elytron distinctly curved toward suture; pronotum usually with basilateral swelling, distinctly setting off basal transverse impression; middle to hind third of pronotum usually with distinct microsculpture (Fig. 4e) Tanner (1940) reported it from Posy Lake on the Aquarius Plateau [Garfield Co.] . Marx (1957) reported this species from Mirror Lake in the Uinta Mountains, which he correctly stated to be in Duchesne County. Additionally, he reported it from "Aspen Grove" and "Salamander Pond, elevation 7000 ft., Mt. Timpanogos," localities that he correctly stated to be in Utah County. However, he also reported it from "Tryol Lake, Uintah Mountains," a locality that he reported to be in Duchesne County. In actuality, this locality is in Summit County. The modern spellings are Trial Lake and Uinta Mountains. He also reported this species from "Mammoth," "Parowan Mts., Mammoth," and "Top Parowan Mts., 10,000 ft., Mammoth," and he stated that the material was from Juab County. The town of Mammoth is indeed in Juab County. However, the reported specimens are probably instead from Iron County, in the Parowan Mountains, at Mammoth Summit, just north of Cedar Breaks National Monument. Other workers have also listed D. hirticollis from Utah, but without indicating specific ported from a variety of mostly aquatic and semiaquatic plants, but preferred hosts are probably Sparganium and Potamogeton . COMMENTS.-These distinctive beetles are not likely to be confused with any other North American species.
Donacia magnifica LeConte Figs. 2, 15c
Donacia magnifica LeConte, 1851:310 DIAGNOSIS.-The pronotal disk of this species lacks pubescence, and its punctures are normally separated by a distance greater than their diameters. The median pronotal sulcus is deeply, abruptly impressed. These char acters are usually sufficient to distinguish this from other species of Donacia known to occur in Utah, but other important diagnostic characters are included in the foregoing dichotomous key. Mead, 1938:113 DIAGNOSIS.-The pronotal disk of this species lacks pubescence and is normally coarsely punctate, with most punctures being separated by a distance less than their diameters. These characters are shared with D. tuberculifrons. These 2 species, together with others not known to occur in Utah, form a group in which the external morphology is extremely similar. Characters for D. subtilis presented in the foregoing diagnostic key, including the less prominent, less acute tubercles of the vertex, often enable separation from D. tuberculifrons. However, if specimens of questionable identity are encountered, it may be necessary to consult the more detailed treatment presented by Askevold (1987 HOST PLANTS.-This species has been reported from a variety of mostly aquatic and semiaquatic plants, but normal hosts apparently belong to the genus Sparganium .
COMMENTS.-This species, so common in eastern states, has been collected only infrequently in Utah. It belongs to a species complex in which identification is best accomplished based on the aedeagal characters presented by Askevold (1987) . Other species in the complex are D. tuberculifrons, which is also known from Utah, and D. confluenta and D. fulgens LeConte, which are not known from the state.
Donacia tuberculifrons Schaeffer Figs. 4, 15a
Donacia tuberculifrons Schaeffer, 1920:315 DIAGNOSIS.-The pronotal disk of this species lacks pubescence and is normally coarsely punctate, with most punctures being separated by a distance less than their diameters. These characters are shared with D. subtilis. These 2 species, together with others not known to occur in Utah, form a group in which the external morphology is extremely sim ilar. Characters presented in the foregoing diagnostic key, including the higher, more acute tubercles of the vertex, often enable recognition of D. tuberculifrons. However, if specimens of questionable identity are en countered, it may be necessary to consult the more detailed treatment presented by Askevold (1987 (Wilcox 1975 , Downie and Arnett 1996 .
UTAH MATERIAL EXAMINED (Fig. 15a) GENERIC DIAGNOSIS.-The sutural beads of the elytra, dehiscent in the apical declivital area and therefore separated by a narrow strip of usually shiny, impunctate cuticle, normally enable easy recognition of this genus in Utah, although this character is seen only upon close inspection in a few specimens. The absence of a conspicuous pubescent area on the prothorax above each coxa also characterizes this genus. Poecilocera Schaeffer, occurring in the northeastern United States, shares these characters but differs in having the apex of each elytron truncate or emarginate and in having antennomere 3 as long as or longer than 4. In Plateumaris, the elytral apex is rounded, and antennomere 3 is shorter than 4.
COMMENTS.-The synonym Donacocia Gistel was actually proposed before Plateumaris Thompson. However, Donacocia is an obscure and little-known name. It should be suppressed in order to conserve Plateumaris, as was suggested by Askevold (1991) .
Key to Adults of Western North American Plateumaris
Modified from Askevold (1991) (Species followed by an asterisk are not known to occur in Utah) (Fig. 6c) ; metafemur with subapical tooth absent to moderate, not so prominently triangular (Fig. 6b) (Kirby) 5(2). Metafemur basally broad, about as broad as at apex (Fig. 8b) ; pronotum with median line absent, at most appearing suture-like in some specimens, disk more or less entirely alutaceous in most specimens (Fig. 8e) ; ventral valve of ovipositor coarsely serrate and laterally broadly rounded (Fig. 8c) ; pygidial apex broadly, deeply emarginate (Fig. 8c) . . . . . P. germari (Mannerheim) -Metafemur not so broad basally, more distinctly clavate (Fig. 10b) ; pronotum of most specimens with distinct median groove or line, this in some specimens deeply furrowed (Fig. 10e) ; pronotal disk of most specimens not alutaceous (except most female specimens of P. nitida and some of P. neomexicana); ventral valve of ovipositor at most minutely serrulate, laterally broadly rounded or not (Fig. 9c) 7(6). Pronotal disk of most specimens entirely, distinctly alutaceous to shagreened between punctures that are distinct, sparse, and coarse, but in some specimens shagreening or microsculpture evident only narrowly about midline; pronotal disk more or less flat or slightly convex from side to side (Fig. 10e) ; pygidium shallowly emarginate in most specimens, moderately emarginate in some and thus bilobed in appearance (Fig 10c) ; metafemur with subapical tooth relatively small, but acute, not set off from ventrolateral surface of femur (Fig. 10b) pronotal midline longitudinally and more coarsely rugose, with medial area of disk longitudinally depressed, disk therefore concave in most specimens (Fig. 7e) ; pygidium deeply emarginate in most specimens (Fig. 7c) ; metafemur with tooth broad, bladelike, triangular, and acute, set off from lateral surface by constriction (Fig. 7b) . . . . . . . . . . . . P. frosti (Schaeffer) 8(6). Pronotum with disk uniformly alutaceous to shagreened between sparse coarse punctures (Fig. 10e) ; pygidium slightly to moderately emarginate (see also couplet 7 (Fig.  12e) ; pygidium shallowly emarginate to rounded or pointed (Figs. 5c, 12c) (Fig. 5c) ; ventral valve of ovipositor more slender, not subapically widened and broadly rounded, more uniformly tapering to apex (Fig.  9c) ; legs entirely rufous to entirely metallic, if femur entirely metallic, then metafemoral tooth small to absent, otherwise metafemoral tooth varying from absent to large . . . . . . . . . . . . . . . . 11 10(9). All femora entirely rufous in most specimens, at most with small subapical infuscation (Fig.  12b) ; meso-and metatibiae flared at apex (Fig.  12b) ; antennomeres 2 and 3 in most specimens equal in length, these each hardly longer than width at apex; dorsal valve of ovipositor with distinct median groove reaching apex . All femora with apical half metallic in most specimens, metallic band sharply defined from about midlength, completely encircling the apex (some specimens from San Francisco area north to southern Oregon with femur entirely rufous or with apex slightly infuscated, most such specimens with pronotal disk finely but perceptibly pubescent); meso-and metatibiae straight to apex, of more or less uniform thickness (Fig.  11b) (Say) 11(9). Metafemoral tooth large, acute (Fig. 13b) ; legs and antennae entirely rufous; pronotum with median line broad, deep, precisely defined, with basal and callosal sulci well defined, with disk shiny, irregularly and sparsely punctate and more densely punctulate in the form of transverse rugae (Fig. 13e) (13) . Metafemur broad at base, about as broad as apex, with lateral surface rather flat in most specimens (Fig. 8b) ; pronotum with median line obscured to absent (Fig. 8e) (Fig. 5d) ; metafemoral tooth small to absent (Fig. 5b) (Fig. 10d) , subtruncate or truncate, but if truncate then metafemur with large tooth; metafemur of most specimens distinctly toothed (Fig.  7b) ; meso-and metatibiae of most specimens each with tubercle (but see some specimens of P. shoemakeri), though small in some taxa (i. (Fig. 5b) ; pronotum relatively quadrate, with range of lengthto-width ratio across calli 0.96-1.09 (Fig. 5e) ; discal pronotal sculpture consisting of irregular transverse rugae, punctation therefore indistinct (Fig. 5e) (Schaeffer) 17 (15). Legs and antennomeres entirely dark or metallic or, in some specimens, with tarsus, antennal apex, and extreme bases of tibia and femur rufous (Fig. 10b) 18(17).Metafemoral tooth broad and triangular, constricted along base and therefore very slender in cross section (Fig. 7b) ; pronotum broadly furrowed along midline, each side of disk therefore more or less swollen (Fig. 7e) ; areas near pronotal midline without alutaceous microsculpture (Fig. 7e) Metafemur with tooth moderate but not prominently set off from femur, not so slender in cross section (Fig. 10b) ; pronotum medially not broadly furrowed, most specimens with disk more or less evenly flat, many specimens with area immediately near midline with slight alutaceousness and scattered coarse punctation resembling female specimens (Fig. 10e) ; endophallus with dorsal sclerite shorter in relation to membranous lobes, with lateral digits narrow and elongate (see also couplet 21 19(17). Meso-and metatibiae distinctly flared at apex (Fig. 12b) ; legs entirely rufous, femur and tarsus at most with small areas of infuscation in only a few specimens (Fig. 12b) (Fig. 13d) ; pronotum with disk more or less shiny, sparsely punctate and punctulate, with more or less transverse, coarse rugae, with median line deep, wide, and regular (Fig. 13e) 21 (20). Pronotal disk distinctly alutaceous, nearly shagreened in some specimens, with sparsely scattered, distinct punctures and punctulae, with median line distinct and deep, with alutaceousness longitudinal near median line in many specimens (Fig. 10e) ; pygidium deeply emarginate (Fig. 10d) ; specimens from Oregon and Washington . . . . . . .
. . . P. nitida (Germar) (in part)
Pronotal disk at most indistinctly alutaceous, with punctation more or less contiguous, without much intervening space, and with median line not deep and distinct, though present (Fig.  11e) ; pygidium deeply to shallowly emarginate (nearly truncate ; Fig. 11d) ; specimens from other areas, as well as Oregon and Washington . . . . . . 22 22(21). All femora, especially metafemur, basally rufous, with apical half to third metallic, the metallic part distinctly and abruptly delimited (this color not applying to some specimens from mid-California to southern Oregon) (Fig. 11b) ; metafemur with small acute tooth (Fig. 11b) ; tibiae and tarsi rufous; antennomeres each basally rufous, with apical half metallic, and with antennomere 3 slightly longer than 2 (ratio of antennomere 3 to 2 being 1.00-1.32 Donacia dubia 152 Donacia idola Hatch, 1938:110 DIAGNOSIS.-This species normally has black femora, sometimes with red at the base but not extending to midlength. From most other Utah Plateumaris with normally black femora, this species can be distinguished by the comparatively small, blunt tooth on the ventral side of the hind femur. Even so, P. dubia is likely to be confused with P. neomexicana, which may be the same in the above-mentioned characters. As indicated in the foregoing dichotomous key, the latter species is geographically variable. Because of close morphological similarity, complicated by this variability, the 2 species are often very difficult to distinguish. However, in Utah, the interpunctural areas of the pronotum are usually smooth and shiny in P. dubia and usually minutely granulate in P. neomexicana. Additional characters facilitating the identification of P. dubia are provided in the key.
OVERALL DISTRIBUTION.-Canada: AB, BC. United States: AK, CO, ID, MT, OR, UT, WA, WY.
PUBLISHED RECORDS FROM UTAH. -Askevold (1991) reported that this species occurs as far south as "southern Utah." The distribution map he provided indicates localities in southern Utah, likely in Kane or Washington County, and also in northeastern Utah, likely in Daggett, Duchesne, Summit, or Uintah County. Probably based on this report, Riley et al. (2003) listed P. dubia from Utah, but without indication of specific localities within the state.
UTAH MATERIAL EXAMINED (Fig. 16a) .
COMMENTS.-In many areas this species is very difficult to distinguish from P. neomexicana. However, judging from the few specimens examined, P. dubia seems to be fairly distinct in Utah and can be recognized by the characters in the preceding key and diagnosis.
Plateumaris flavipes (Kirby) Figs. 6, 16b Donacia flavipes Kirby, 1837: 223 Donacia wallisi Schaeffer, 1925:147 DIAGNOSIS.-This species has largely or entirely pale legs and antennae, as opposed to the black or abruptly bicolored appendages of some other species. The pronotal punctures are normally separated by somewhat alutaceous areas, and, as in most species, the hind femora are somewhat pedunculately narrowed basally. These characters generally enable separation of this species from other Plateumaris known to occur in Utah. Additional diagnostic characters are included in the foregoing dich otomous key.
OVERALL DISTRIBUTION.-Canada: AB, BC, MB, NB, NL, NT, ON, QC, SK, YT. United States: AK, AZ, CO, ID, MA, ME, MI, MN, MT, NM, NY, PA, UT, VA, WY.
PUBLISHED RECORDS FROM UTAH.-Askevold (1991) provided a distribution map indicating that this species occurs at several places along the border of Utah and Wyoming. Likely based on this report, Riley et al. (2003) listed this species from Utah, but without indicating specific localities within the state.
UTAH MATERIAL EXAMINED (Fig. 16b) . 
MONOGRAPHS OF THE WESTERN NORTH AMERICAN NATURALIST
[Volume 4 Fig. 7 . Plateumaris frosti: a, dorsal habitus; b, hind femur; c, female pygidium, with tip of ovipositor protruding; d, male pygidium; e, pronotum. HOST PLANTS.-This species has been reported from a variety of mostly aquatic and semiaquatic plants, but true hosts apparently belong to the genera Carex, Eleocharis, and Scirpus .
COMMENTS.-Most of the specimens cited above are from lentic rather than lotic habitats.
Plateumaris frosti (Schaeffer) Figs. 7, 16c Donacia emarginata, var. frosti Schaeffer, 1925:136 DIAGNOSIS.-In Utah this species is perhaps most likely to be confused with P. nitida. Both species normally have black rather than pale femora, and they both have a large ventral tooth on each hind femur. In P. frosti the tooth extends abruptly from the leg, forming a distinct angle with respect to the more basal edge of the femur. In P. nitida the edge of the tooth is nearly in line with the more basal part of the femur. Also, the interpunctural area of the pronotum of P. frosti is not strongly alutaceous as it is in P. nitida, though it is minutely granulate in some specimens.
OVERALL (Fig.  16c ).- Askevold (1991) reported that this species occurs as far south as "northern Utah." The distribution map that he provided indicates that the material examined was from near the southeastern edge of the Great Salt Lake, likely in either Davis or Salt Lake County. Probably based on this report, other workers have listed P. frosti from Utah, but without indicating specific localities within the state (Downie and Arnett 1996, Riley et al. 2003) .
UTAH MATERIAL EXAMINED.-None. HOST PLANTS.-Hosts are apparently Cyperaceae, including Carex stricta Lam. (Clark et al. 2004) .
COMMENTS.-This species is apparently uncommon in Utah, if it does truly occur in the state. It is much more frequently collected in more eastern or northern areas. Askevold (1991) suspected that a specimen reportedly from California was mislabeled. Conceivably, the Utah material that he examined was also mislabeled. It is noteworthy that he recorded P. shoemakeri, another species that seems out of range in Utah, from the same site. Perhaps collections made elsewhere were mistakenly labeled as this locality in Utah.
Plateumaris germari (Mannerheim) PUBLISHED RECORDS FROM UTAH.-Askevold's (1991) distribution map indicates that this species occurs at a number of places in Utah. Although the scale of the map is too small to enable recognition of specific sites (or even substantiate definite county records), the localities indicated extend from the northern edge of the state, near the borders with Idaho and Wyoming, southward through the more urbanized and more frequently traveled parts of the state, and from there toward the southwestern corner of Utah. Probably based on Askevold's report, Riley et al. (2003) listed P. germari from Utah, but without indication of specific localities within the state.
UTAH MATERIAL EXAMINED (Fig. 16d) DIAGNOSIS.-The hind femora in this species are almost always abruptly bicolored, the basal half being red and the apical half being black. In most other Utah species of Plateumaris, the hind femora are either black, sometimes with light coloration at the extreme base, or they are pale, sometimes with small dark or clouded areas. Some specimens of P. neomexicana do have bicolored femora like those of P. pusilla, but P. neomexicana normally has a small, blunt ventral tooth on the hind femur, compared to the relatively larger, acute tooth of P. pusilla. Additional characters enabling recognition of P. pusilla are included in the dichotomous key.
DIAGNOSIS.-Throughout most of the range of this rather widespread species, the femora are normally pale brown rather than black, most pronotal punctures are well separated, leaving highly polished areas between, and the median sulcus of the pronotum is usually deep and abruptly impressed. These characters enable easy separation from other Plateumaris known to occur in Utah.
OVERALL DISTRIBUTION. PUBLISHED RECORDS FROM UTAH.-Askevold (1991) reported this species from "northern Utah." The distribution map that he provided indicates that the material examined was from near the southeastern edge of the Great Salt Lake, likely in either Davis or Salt Lake County. Probably based on Askevold's publications, other workers have listed this species from Utah, but without indicating specific localities within the state (Downie and Arnett 1996 , Peck and Thomas 1998 .
UTAH MATERIAL EXAMINED.-None. HOST PLANTS.-These insects have been associated with species of Acorus and Peltandra, and they sometimes may also utilize Carex and Scirpus .
COMMENTS.-This is largely an eastern species that extends into western Canada. Askevold (1991) provided a distribution map indicating that the record from Utah is somewhat of an outlier; other United States records extend no farther west than Nebraska. Perhaps this record is based on mislabeled material. It is noteworthy that he also recorded P. frosti, another species that seems out of range in Utah, from the same site. Collections made elsewhere could have been mistakenly labeled from this locality in Utah. 
